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NOTES 
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ftCQOIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY HIL-D-70327. 

B. UNITS SHALL HEFT THE REQUIREHENTS OF MIL-S-mOO EXCEPT 
AS, ANt IN ADDITION TO THE REQUIREMENTS, SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIRE¬ 
MENTS OF ND 1002051. 

E. MARKING: 

(1) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN 

ACCORDANCE WITH ND 1002015, WITH THE NASA PART NUMBER 
(DRAWING NUMBER AND REVISION LETTER) OR AS MANY 
SIGNIFICANT DIGITS AS POSSIBLE (E.G. 6323). OTHER 
MARKING SUCH AS MANUFACTURER'S IBCNTIFICATION AND 
TYPE NUMBER IS PERMISSIBLE. 

F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH 
ND 1002215. CLASS I, CODE 2. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE 
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE 
METHODS OF MARKING AS SPECIFIED IN ND 1002215. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL PROPERTIES: 

(1) DIMENSIONS: AS DELINEATEO HEREIN. 

B. SEAL TEST: THE UNITS SHALL BE SUBJECTED TO A HELIUM OR 
RADIFLO LEAK DETECTION TEST WITH A SENSITIVITY OF AT LEAST 
1 X 10~ 8 CC/ATM/SEC AND A HOT GLYCERINE BUBBLE TEST FOK 
GROSS LEAKS. THE LEAK TEST SHALL BE PERFORMED IN ACCMR1MNCE 
WITH MIL-STD-202C METHOD 112. TEST CONDITION C SHALL RE 
USED rOR THE HELIUM OR RADIFLO TEST. TEST CONDITION A SHALL 
BE USED FOR THE 6R0SS LEAK TEST EXCEPT THAT GLYCERIHE SHALL 
REPLACE THE MINERAL OIL. A LEAKAGE RATE OF 1 X 1(T 8 CC-A7M-SEC OR 
GREATER SHALL CONSTITUTE A FAI_UPE. 


0 ) 


VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE 
ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. 

CERTIFICATE OF COMPLIANCE WITH LEAD MATERIAL 
REQUIREMENT. 

(2) CERTIFICATE OF COMPLIANCE WITH ND 1015404, CLASS 2. 

(3) "A CERTIFICATE OF COMPLIANCE WITH PARA 2.C (1) OR 
2.C(3). UNITS USED IN QUALITY DEMONSTRATION TESTS 
UF TABLE III WILL HOT BE SHIPPED AS FART OF THE 
DELIVERY SCHEDULE BUT WILL BE FORWARDED UNDER 
SEPARATE COVER WITH TEST DATA FOR EACH LOT 
SHIPMENT. 
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DESCRIP HON 

DR 1 CHK 
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APPROVED 
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INITIAL RELEASE CLASS A 
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DESIGN: 
A 


STORAGE LIFE: INDEFINITE WHEN STORED AT TEMPERATURES 
BETWEEN -65°C AND ♦150*C. 

ABSOLUTE MAXIMUM RATINGS AT 25°C AMBIENT. 


ELECTRICAL CHARACTERISTICS: PER TABLES I, II, AND III AS 
LISTED BELOW: 

(1) PRE-ELECTRICAL TEST PROCESSING: ON L07S OF 5Q0 OR LESS, 

THE TESTS OF TABLE I SHALL BE PERFORMED IN THE SEQUENCE 
INDICATED BEFORE THE TESTS OF TABLE II. 

(2) ELELTRICAL TEST IMG: THE TESTS LISTED IH TABLE II SHALL 
BE PERFORMED AS LISTED BELOW: 

COLLECTOR CUTOFF CURRENT 
COLLECTOR-MSE BREAKDOWN VOLTAGE 
EMITTER-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 
COLLECTOR-EM»TTJiR SUSTAINING VOLTAGE 
COLLECTOR-till TTER CURRENT 
COLLECToVEMiTTEP THRESHOLD CURRENT 
DIRECT CURRENT GAIN 
BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR CAPACITANCE 
TURN-ON AND TURN-OFF TIME 

(3) QTALITY DEMONSTRATION TESTING: 

PEh TABLE III ON LOTS MORE THAN 500 UNITS USING ACCEPTABLE 
UNITS FROM SUBGROUP 2 OF TABLE II FOR SUBGROUP 2,3, & 4 OF 
TABLE III. SUBGROUPS 1 A 5 MAY UiE ELECTRICAL REJECTS FROM 
THE SAME LOT. 


(1) COLLECTOR-EMITTER VOLTAGE (V CE0 ): 35 VDC 

(2) COLLECTOR-BASE VOLTAGE (V CG0 ): 60 VDC 

(3) EMITTER-BASE VOLTAGE (V^q): 5 VDC 

(4) COLLECTOR CURRENT (l c ): 600 MILL I AMPERES 

(5) THERMAL RESISTANCE, JUNCTION-CASE (0 JC ): 50*CA*TT 

(6, THERMAL RESISTANCE, JUNCTION-AMBIENT (8 Jfl ): 35CTC/WATT 

(7) TEMP. RANGE, JUNCTION, OPERATING- -65°C TO +150°C 

(8) TEMP. RANGE, STORAGE: -65°C TO +150°C 

C. CONS,RUCTION: 

(1) SEMICONDUCTOR: SILICON PLANAR EPITAXIAL NPN 

(2) CASE: METAL CASE AND METAL HEADER HERMETICALLY SEALED (JEDEC TO 

(3) COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE 
INTERNALLY. 

( 4 ) LEAD MATERIAL: WELDABLE, GOLD PLATED, ANNEALED IRON- 
NICKEL-COBALT (KOVAR) ALLOY IN ACCORDANCE WITH ND 1015402. 

D. QUALITY ASSURANCE REQUIREMENTS: 

(1) LOT DEFINITION: A GROUP OF PARTS IN A SINGLE PROCURE¬ 
MENT SELECTED FROM A SINGLE CONTINUOUS PRODUCTION RUN 
USING LIKE MATERIALS WHICH ARE CONTROLLED USING A 
PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE 
END OF THE RUN 

(2) INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED, ALL 
INSPECTIONS SHALL BE MADE AT AN AMBIENT TEMPERATURE OF 
♦25* ♦ 3*C. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE I 


PRE-ELECTRICAL TEST PROCESSING 


THERMAL SHOCK * 


ST0Rf.CE LIFE * 
(HIGH TEMPERATURE 
STABILIZATION) 


CONSTANT ACCELERATION 


POWER, BURN-IN 


SEAL TEST * 


MIL-STD-750 
TEST CONDITIONS 


METHOD 1056, CONDITION d 
(♦ 150*C TO -65*C, 3 CYCLES) 

METHOD 1031. Tstg = 150* ♦ 5*C. 
♦9 , 


METHOD 2006 (20,000 G) Y AXIS 


METHOD 1026 

P = 350 MILLIWATTS 

Vce = *20.0 VOLTS MINIMUM 

T fl * *22*C MIN IN FREE AMBIENT AIR 

► 12 
■ 6 


t = 168 


HOURS 


SEE NOTE 2.B 


LOT 


1 TO 500 


OVER 500 


NO 

REQUIREMENT 


♦TEST TO BE PERFORMED IN ORDER INDICATED 
♦♦PULSE^300u SECS AT< 2% DITY CYCLE. 

♦♦♦LTPD OR 7NPER M1L-S-195000, TABLE Cl OR C1I 

'♦♦♦THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE SPECIFIED BETVEEN THE INITIAL 
VALUE AND THE END OF TEST VALUE. VALUES OF COLLECTOR ANO EMITTER CUTOFF CURRENTS LESS THAN 10 
NANOAMPERES MAY BE CONSIDERED TO BE 10 NANOAMPERES FOR CALCULATE PERCENTAGE CHANGE. 
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QUALITY DEMONSTRATION TESTS 


TEST 

NIL-STD-750 

TEST CONDITIONS 
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OT 

1 TO 500 

OVER 500 

SUBGROUP 1 

PHYSICAL DIMENSIONS 

METHOD 2066 

NO 

DPnil 1 BPMPNT^ 

*** 

LTPD = 20 

MAX ACC NO. * 1 

SUBGROUP 2* 

THERMAL SHOCK 

SEAL TEST 

METHOD 1056.1 

(♦150 *C TO -65*C, 5 CYCLES) 

SEE NOIE 2.B 
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LTPD = 10 
(COMBINED) 

MAX ACC NO. = 3 

SUBGROUP 3* 

STORAGE LIFE 

SHOCK 

VIBRATION VARIABLE 
FREQUENCY 

CONSTAUT ACCELERATION 

METHOD 1031.1 

Tstg a 150 • ♦ 5*C, 1000 HOURS 

METHOD 2016.1 1500 G t 0.5 MSEC 

5 BLOWS EACH IN XI, Y1, Y2, 21 
DIRECTIONS, 20 BLOWS TOTAL 

METHOD 2056, 30 G FROM 5 TO 2000 

CPS LIMITED TO 0.12 DOUBLE 
AMPLITUDE, 3 CYCLES, 15 MINUTES 

PER CYCLE MINIMUM. 

METHOD 2006, 20,000 G Y AXIS 

*♦* 

LTPD * 10 
(COMBINED) 

MAX ACC NO.* 3 

SUBGROUP 4 

OPERATION LIFE 

METHOD 1026 .1 

P = 350 MILLIWATTS 

V CE = +20 VOLTS MINIMUM 

T fl = +22*C MIN IN FREE AMBIENT AIR 
t = 1000 HOURS 

*♦ 

• * 10 

MAX ACC NO.* B 

*** 

LTPD = 20 
(COMBINED) 

MAX ACC NO.* 3 

SUBGROUP 5* 

LEAD TENSION (COND A) 
LEAP FATIGUE (COND. E) 
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3 ARCS 



JL 


2003001 


SVM 

ZONE 

DESCRIPTION 

OR 

CHK 

DATE 

approved 

- 


INITIAL RELEASE CLASS A 

PER TDRR 2- £ r ^ 







TABLE III (CONTINUED) 


TEST 

SYMBOL 

TEST 

CONDITION 

LIMIT 

END POINTS FOR SUBGROUP 2 

COLLECTOR CUTOFF CURRENT 

'CBO 

V CB = 30 V, l E * 0 

♦50K 

EMITTER-BASE REVERSE CURRENT 

*EBO 

Veb=* 3 V, l c = 0 

♦5(K**** 

DC CURRENT GAIN 

HFE 

Vq£ = +10 V, l c -150 mA 

♦1QB**** 

END POINTS FOR SUBGROUPS 3 & 4 
COLLECTOR CUTOFF CURRENT 

•CBO 

V CB = +30 V, l E = 0 

+100K**** 

EMITTER-BASE REVERSE CURRENT 

'ebo 

Veb +* V, l c * 0 

♦TOOK**** 

DC CURRENT GAIN 

HFE 

V CE = +10 V, l c = 150 nA 

120K**** 
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V B( RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN ND 1015404. CLASS 3. 

C. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH 
MIL-C-12000. CONTAINER (SPOOL OR BARREL) SHALL BE MARKED 
IN ACCORDANCE WITH MIL-C-12000 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, LOT OR SERIAL NUMBER, DATE OF MANU¬ 
FACTURE OR CODING. NASA DRAWING NUMBER, REVISION LETTER, 
AND DASH NUMBER, QUANTITY ENCLOSED AND THE PRECAUTIONARY 
WORDS "FRAGILE", "THIS END UP" AND "DO NOT DROP OR ROLL". 
*1. WIRE SHALL BE COILED AND FURNISHED IN A BARREL PACK. 

THE BARREL DIAMETER SHALL BE 20 INCHES AND THE 

MINIMUM DIAMETER OF THE COIL SHALL BE 13 INCHES. 

* FOR OTHER THAN MACHINE WIRE-WRAPPING, WIRE MAY 
BE COILED AND FURNISHED ON A SPOOL. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL REQUIREMENTS: 

(1) INSULATION: COLOR, YELLOW 

(2) DIAMETER OF CONDUCTOR: 0.010 INCH +0.0003, -0.0001 
INCH. 

(3) DIAMETER OVER INSULATION: 0.021 INCH, i 0.0015 INCH. 

(4) MINIMUM CONTINUOUS LENGTH: 500 FEET. 

(5) FLAMMABILITY: INSULATION SHA.L NOT SUPPORT 
COMLUSTION. 

(6) STRIP FORCE: THE INSULATION PULL-OFF FORCE FOR A 3 
INCH STRIP SHALL BE 8 OUNCES MINIMUM, 3 POUNDS 
MAXIMUM. 

B. ELECTRICAL CHARACTERISTICS: AT 25*C ♦ 5 # C. 

(1) DC RESISTANCE: 115 OHMS MAXIMUM PER 1000 FEET. 

(2) VOLTAGE RATING: E>00 VOLTS RMS. 

(3) DIELECTRIC STRENGTH: 1500 VOLTS RMS, MINIMUM AFTER 
4 HOURS IN WATER 25*C PLUS OR MINUS 5*C. 

(4) INSULATION RESISTANCE: 2500 MEGOHMS MINIMUM PER 

1OLu feet after 4 HOURS IN WATER 25"C PLUS OR MINUS 

5*C. 

C. VENDOR SUPPLIED DATA: EACH SHIPMENT OF WIRE SHALL BE 
ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. 

(1) CERTIFICATE OF COMPLIANCE WITH DESIGN REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS 
DRAWING. 


MODERN BLUE PRINT CO. 0 -I 9 SS 0 


DESIGN: 

A. OPERATING TEMPERATURE: 130"C MAXIMUM. 

B. TENSILE STRENGTH: 33,000 POUNDS PER SQUARE INCH MINIMUM, 
42,000 PSI MAXIMUM. 

C. ELONGATION: 12 PERCENT MINIMUM, 23 PERCENT MAXIMUM. 

D. SPLICES: SPLICES OF THE CONDUCTOR SHALL BE ELECTRO-WELDED 
BEFORE FINAL PACKAGING AND SHALL BE OF THE BUTT TYPE. 2" 
ON EITHER SIDE OF SPLICE SHALL BE STRIPPED ON INSULATION. 

E. DIELECTRIC CONSTANT: 3.3 MAXIMUM AT 1 MC AND 77*F. 
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INITIAL RELEASE CLASS A Pr.R 
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F. CONCENTRICITY* AT ANY CROSS SECTION ALONG THE LENGTH OF 
THE COMPLETED WIRE THE MINIMUM THICKNESS OF THC INSULATION 
SHALL NOT BE LESS THAN 41 PERCENT OF THE DIFFERENCE BE¬ 
TWEEN THE MEASURED DIAMETER OVEH THE INSULATION AND THE 
MEASURED DIAMETER OVER THE CONDUCTOR. OR NOT LESS THAN 70 
PERCENT OF THE MAXIMUM THICKNESS AT THAT CROSS-SECTION. 

G. HEAT RESISTANCE: INSULATION SHALL WITHSTAND 1500 VOLTS 
MINIMUM AFTER % HOURS AT 150*C. 

H. COLD BEND: INSULATION SHALL WITHSTAND 1500 VOLTS MINIMUM 
AFTER 4 HOURS AT -65"C AND BENT AROUND A 1/2 INCH DIAMETER 
MANDREL. 

J. INSULATION CUT-TiROUGH: AT A TEMPERATURE JF 50"C THE 
INSULATION SHALL RESIST THE PENETRATION OF A METAL BLADE 
0.UC3 INCH ♦ 0.0002 INCH THICK WITH 750 GRAMS APPLIED AT 
THE POINT OF CONTACT FOR 24 HOURS. THERE SHALL R c NO 
ELECTRICAL CONTINUITY BETWEEN THE BLADE AND THE CONDUCTOR 
WHEN A POTENTIAL OF 500 VOLTS RMS IS APPLIED. 

K. MINIMUM CURL OF WIRE: WHEN A 30 INCH LENGTH OF WIRE IS 
CUT FROM A BARREL, THE WIRE, WHEM LYING UNRESTRAINED ON A 
SMOOTH, FLAT SURFACE, SHALL NOT CURL UP TO A DIAMETER OF 
LESS THAN 10 INCHES WITHIN ONE MINUTE AT AMBIENT 
TEMPERATURES. 

L. SPARK TEST: 2000 VOLTS RMS. 

M. MATERIAL OF CONDUCTOR: SOLID, OXYGEN FREE HIGH CONDUC¬ 
TIVITY, COPPER, CERTIFIED GRADE, REF ASTM-B-170 SILVER 
PLATED 40 MICROINCHES MINIMUM, 80 MiCROINCHES MAXIMUM. 

N. WORKMANSHIP: THE SURFACE OF THE FINISHED WIRE SHALL BE 
CLEAN, SMOOTH, FREE FROM FOREIGN RESIDUE AND FREE FROM 
VISIBLE BLEMISHES. THERE SHALL BE NO IMPERFECTIONS WHICH 
INCREASE THE OVERALL DIAMETER SO AS TO EXCEED THE MAXIMUM 
SPECIFIED. THE INSULATION SHALL BE UNIFORM THROUGHOUT AND 
FREE FROM ANY DEFECTS 5"CH AS INCLUSIONS, RADIAL CRACKS, 
PINHOLES, DISCOLORATION OF CONDUCTOR OR INSULATION WHICH 
MAY ArFECT ITS SERVICEABILITY OR REQUIRE SPECIAL HANDLING. 

P. MATERIAL IS A POLYIMIDE FILM. 

R. INTENDED USE: MATERIAL WILL BE USED AS A WIRE-WRAP WIRE 
IN POTTED ASSEMBLIES. 
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REQUIREMENTS: 
1. Gt.ltRAL: 

A 


INTlRPRET DRAWING IN ACCORDANCE Wli.' 
STANDARDS PRESCRIBE*' BY MIL-D-70327. 


B. SUPPLIER SHALl CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS CONTAINED IN 

ND 1015404, CLASS 

C. PREPARATION FOR DELEVERT SHALL BE IN 
ACCORDANCE WITH ND 1002215, CLASS II. 
(1) MARKING OF SHIPPING CONTAINERS 

SHALL CONFORM TO THE MARKING OF 
UNIT AND INTERMEDIATE PACKAGES 
AND THE METHODS OF MARKING AS 
SPECIFIED IN ND 1002215 AND SHALL 
INCLUDE EXPIRATION DATE. 
ACCEPTANCE AND INSPECTION: 

A. PROPERTIES: 

(1) COLOR AND BODY: WHITE LIQUID 
RESIN. 

(2) VISCOSITY: 30,000 CENT I POISES 
MEASURED ON A BROOKFIELD VISCO¬ 
METER, NO. A SPINDLE, 2 RPM AT 
25 # C t 2°C, PER ASTM D-445. 

(3) SPECIFIC GRAVITY: 1.47 PER ASTM 
D-792. 


DESIGN: 
A. 


DESCRIPTION: THE SILICONE RUBBER AS 
DESCRIBED HEREIN IS A FIRE RESISTANT 
(SELF EXTINGUISHING) ENCAPSULANT, WHITE 
IN COLOR, WITH A MEDIUM VISCOSITY THAT 
CURES READILY IN DEEP SECTIONS (1" DEPTH 
IN METAL CAN) TO A HIGH OUKOMETER, HIGH 
STRENGTH RUBBER AND HAS GOOD CORROSION 
RESISTANCE. 

SHALL BE DE-IGMED TO HAVE PROPERTIES, 

AFTtH BEING MIXED WITH CATALYST IN A 10 
TU 1 RATIO PER THF. MANUFACTURER'S INSTRUC¬ 
TIONS, PER TABLE I, OTHER PROPERTIES ARE: 

(1) DEEP SECTION CURE: MATERIAL SHALL BE 
CAPABLE OF A DEEP SECTION CURE TO A 
1" DEPTH IN A METAL CAN. 

(2) CORROSION RESISTANCE: CORROSION 
RESISTANCE OF MATERIAL SHALL BE CAP¬ 
ABLE OF MEETING THE REQUIREMENTS OF 
MlL-S-23586. 

(3) THERMAL SHOCK: MATERIAL SHALL BE CAP¬ 
ABLE OF WITHSTANDING 10 CYCl IS OF 
THERMAL SHOCK PER MIL-I-1b e 23C. 

(4) FIRE RESISTANCE: MATER IA u SHmLL BE FIRE 
RESISTANT, SELF EXTINGUISHING PER ASTM D- 1E92. 


PROPERTIES 

TEST 

METHOD 

RATING 

UNITS 

PHYSICAL AND CHEMICAL 




RADIATION RESISTANCE • 25°C 

COBALT bC SOURCE 

IOC 

MEGARAD 

WATER ABSORPTION 9 23°C 

ASTM 0-570 

C. 2 

% 7 DAYS 

TEMPERATURE RANGE 


-65 TO 250 

°C 

THERMAL CONDUCTIVITY 25°C THRU 10C°C 

CENCO-FITCH 

6.0 X 10‘ 4 

CAL/cm 2 / # C/oEC/cm 

WEIGHT LOSS AFTER 9b HOURS t ?00 # C 


3.7 

y. 

VOLUME EXPANSION 25°C THRU 15C°C 


5.C X 10‘ ? 

cc/cc/°C 

SPECIFIC HEAT 


C.33 

CAL/cm/°C 

BRITTLE POINT 

ASTM u-7*b 

-100 

°C 

mechanical 




TENSILt STRENGTH 

ASTI 4 D-41? 

b50 

psi 

ELONGATION 

ASTM D-412 

120 

y. 

HARDNESS DURONETER 

ASTM D-676 

60 

SHORE A 

SHRINKAGE, L'NEAK * 25 # C 


0.4 

* 3 DAYS 

ELECTRICAL 




ARC RESISTANCE 

ASTM D -405 

125 

SECONDS 

DIELECTRIC CONSTANT ? 25 # C 

ASTM 3-150 



9 10 2 CPS 


3.2 


9 10 ? CPS 


3.2 


t 10 6 CPS 


3.1 


t 10 9 CPS 


2.95 


DISSIPATION FACTOR 9 ?5 # C 

ASTM D—150 



9 10 2 CPS 


0.030 


• 10 T CPS 


0.015 


9 10 fc CPS 


0.005 


9 10 q CPS 


0.005 


ELECTRIC STRENulH 1/1b" SAMPLE 

ASTM D-14V 

60° 

VOLTS/MIL 

VOLUME RESISTIVITY 50C V, DC 

ASTM D-257 

3 X 1C 1 ^ 

OHM/cm 


STORAGE: THE SlLICONt RUBBER SHALL BE STORED 
IN CLOSED CONTAINERS AT TEMPERATURES OF 
70°F OR LESS UPON RECEIVING FROM VENDOR. 


SHELF LIFE: WHEN STORED AT 70°r OR LESS 
THE AS RECEIVED MATERIAL SHALL HAVE A SHELF 
LIFE OF AT LEAST 12 MUNTHS. 
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REQUIREMENTS: 
1. GENERAL: 


INTERPRET DRAWING IN ACCORDANT WITH 
STANDARDS PRESCRIBED Br MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 3. 

PREPARATION FOR DELIVERY SHALL BE IN 
ACCORDANCE WITH ND 1002215, CLASS II. 
(1) MARKING OF SHIPPING CONTAINERS 
SHALL CONFORM TO THE MARKING OF 
UNIT AND INTERMEDIATE PACKAGES 
AND THE METHODS OF MARKING AS 
SPECIFIED IN ND 1002215 AND SHALL 
INCLUDE EXPIRATION DATE. 


ACCEPTANCE AND INSPECTION: 

A. PROPERTIES: 

(1) COLOR AND BODY: RED LIQUID RESIN. 

(2) VISCOSITY: 30,000 CENTIPOISES 
MEASURED ON A BROOKFIELD VISCO¬ 
METER, NO. 4 SPINDLE, 2 RPM AT 
25 # C t 2°C PER ASTM D-445. 

(7) SPEC IFIC GRAVITY: 1.47 PtR AS TM 
D-792. 


DESIGN: 


TABLE I 

GENERAL PROPERTIES 


REVISIONS 

SYM 

ZONE 

DESCRIPTION 

| DR 

CHK 

DATE | APPROVED 



ORIGINATED A’lD RELEASED PER 

TDRH 33o8o 
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DESCRIPTION: THE SILICONE RUBBER AS 
DESCRIBcD HEREIN IS A FIRE RESISTANT 
(SELF EXTINGUISHING) ENCAPSULANT, R C D 
IN COLOR, WITH A MEDIUM VISCOSITY THAI 
CURES READILY IN DEEP SECTIONS (1" DEPTH 
IN METAL CAN) TO A HIGH DUROMETER, HIGH 
STRENGTH RUBBER, AND HAS GOOD CORROSIUN 
RESISTANCE. 

SHALL BE DESIGNED TO HAVE PROPERTIES, 

AFTER BEING MIXED WITH CATALYST IN A 
1C TO 1 RATIO PER THE MANUFACTURER'S 
INSTRUCTIONS, PER TABLE I, OTHER 
PROPERTIES ARt: 

(1) DEEP SECTION CURE: MATERIAL SHALL BE 
CAPABLE OF A DEEP SECTION CURE TO A 

1" DEPTH IN A METAL CAN. 

(2) CORROSION RESISTANCE: CORROSION 
RESISTANCE OF MATERIAL SHALL BE CAPABLE 

OF MEETING THE REQUIREMENTS OF MIL-S-23596. 

(3) THERMAL SHOCK: MATERIAL SHALL BE 
CAPABLE OF WITHSTANDING 10 CYCLES Or 
THERMAL SHOCK PER MIL-I-16923C. 

(A) FIRE RESISTANCE: MATERIAL SHALL BE FIRE 
RESISTANT, SELF EXTINGUISHING PER 
ASTM D-1692. 


PROPERTIES 

TEST 

METHOD 

RATING 

UNITS 

PHYSICAL AND CHEMICAL 




RADIATION RESISTANCE i 25°C 

COBALT 60 SOURCE 

100 

MfGARAD 

WATER ABSORPTION » 25°C 

ASTM D-570 

0.2 

% 7 JAYS 

TEMPERATURE RANGE 


-65 TO 300 

°C 

THERMAL CONDUCTIVITY 25°C THRU 100°C 

CENCO-FITCH 

7.7 X 10- fl 

CAL/cn2/«C/SEC/cm' 

WEIGHT LOSS AFTER 96 HOURS • 200 # C 


5.7 

% 

VOLUME EXPANSION 25*C THRU 150°C 


5.2 X 10“4 

cc/cc/ # C 

SPECIFIC HEAT 


0.72 

CAL/5m/ # C 

BRITTLE POINT 

ASTM D-746 

-100 

•C 

MECHANICAL 




TENSILE STRENGTH 

ASTM D—412 

650 

psi 

ELONGATION 

ASTM D-412 

100 

% 

HARDNESS DUROMETER 

ASTM D-676 

65 

SHORE A 

SHRINKAGE, LINEAR p 25°C 


0.3 

% 3 DAYS 

ELECTRICAL 




ARC RFSISTANCE 

ASTM D-4<>5 

125 

SECONDS 

DIELECTRIC CONSTANT • 25*C 

ASTM D-150 



« 10 ? CPS 


7.8 


e 10 3 CPS 


3.8 


« 10*> CPS 


7.7 


• 10 9 CPS 


3.5 


DISSIPATION FACTOR « 25°C 

ASTM D-150 



• 102 CPS 


0.03C 


• 1C 3 CPS 


0.040 


• 10<> CPS 


0.0C7 


« 10 9 CPS 


0.004 


ELECTRIC STRENGTH 1/16" SAMPLE 

ASTM 0-149 

550 

VOLTS/MIL 

VOLUME RESISTIVITY 500 V, DC 

ASTM D-257 

5 X 10 13 

OHM/cm 


STORAGE: THE SILICONE RUBBER SHALL BE STORED 
IN CLOSED CONTAINERS AT TEMPERATURES OF 70°F 
OR LESS UPON RECEIVING FROM VENDOR 


SHELF LIFE: WHEN STORED AT 70 # F OR LESS 
THE AS RECEIVED MATERIAL SHALL HAVt « orlELF 
LIFE OF AT LEAST 12 MONTHS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WlTH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS CONTAINED IN ND 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH 
ND 1002215. CLASS IT. 

(1) MARKING OF SHIPP'NG CONTAINERS SHALL CONFORM TO THE 
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE 
METHODS OF MARKING AS SPECIFIED IN ND 1002215 AND 
SHALL INCLUDE EXPIRATION DATE. 


ACCEPTANCE AND INSPECTION (SAMPLING): 

A. PHYSICAL PROPERTIES: 

(1) COLOR: LIGHT TAN 

(2) CONSISTENCY: PASTE 

B. VENDOR SUPPLIED DATA: EACH SHIPMENT OF MATERIAL SHALL BE 
ACCOMPANIED BY THE FOLLOWING DOCUMENTAT I UN. 

(1) CERTIFICATE OF COMPLIANCE WITH ND 1015404, CLASS 3 


DESIGN: 
A. 


D. 

E. 


STORAGE: THE CATALYST SHALL BE STORED IN CLOSED CONTAIN¬ 
ERS AT TEMPERATURES OF 70°F OR LESS UPON RECEIVING FROM 
VENDOR. 

SHELF LIFE: WHEN STORED AT 70°F OR LESS THE AS 
RECEIVED MATERIAL SHALL HAVE A SHELF LIFE OF AT LEAST 
12 MONTHS. 

DESCRIPTION: THE CURING AGENT AS DESCRIBED HEREIN CON¬ 
SISTS OF A ORGANOMETALlIC COMPOUND AND INERT FILLERS IN 
A SILICONE POLYMER, CONTAINING STANNOUS OCTOATE AS ITS 
ACTIVE INGREDIENT, IT IS A FAST CURE (15 MINUTES TO 4 
HOURS), LIGHT TAN PASTE. 

CURE TIME: 15 MINUTES TO 4 HOURS-FAST CURE. 

APPLICATION: THIS CATALYST IS INTENDED TO BE MIXED WITH 
ENCAPSULANT5 IN THE PROPORTION OF 1 PART CURING AGENT TO 
10 PARTS ENCAPSULANT (BY WEIGHT) AND CURED AT ROOM 
TEMPERATURE IN FROM 15 MINUTES TO 4 HOURS. 


PROCURE ONLY FROM APPROVED SOURCES AS LISTED IN ND 1002034 FOR THIS 
DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE'WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS CONTAINED IN ND 1015404, CLASS 3. 

C. PREPARATION FUR DELIVERY SHALL BE IN ACCORDANCE WITH 
ND 1002215, CLASS II. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE 
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE 
METHODS OF MARKING AS SPECIFIED IN ND 1002215 AND 
SHALL INCLUDE EXPIRATION DATE. 


ACCEPTANCE AND INSPECTION (SAMPLING) 0 
A. PHYSICAL PROPERTIES: 

(1) COLOR: LIGHT BLUE 

(2) CONSISTENCY: PASTE 

3. VENDOR SUPPLIED DATA: EACH SHIPMENT OF MATERIAL SHALL BE 
ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. 

(1) CERTIFICATE OF COMPLIANCE WITH NC 1015404, CLASS 3. 


DESIGN: 
A. 


D. 

E. 


STORAGE: THE CATALYST SHALL BE STORED IN CLOSED CONTAIN¬ 
ERS AT TEMPERATURES OF 70°F OR LESS UPON RECEIVING FROM 
VENDOR. 

SHELF LIFE: WHEN STORED AT 70 # F OR LESS THE AS 
RECEIVED MATERIAL S,!ALL HAVE A SHELF LIFE OF AT LEAST 
12 MONTHS. 

DESCRIPTION: THE CURING AGENT AS DESCRIBED HEREIN CON¬ 
SISTS OF A ORGANOMETALLIC COMPOUND AND INERT FILLERS IN 
A SILICONE POLYMER, CONTAINING DIBUTYL TIN DILAURATE AS ITS 
ACTIVE INGREDIENT, IT IS A STANDARD RATE OF CURE (APPROX¬ 
IMATELY b HOURS), LIGHT BLUE PASTE. 

CURE TIME: b HOURS - STANDARD CURE. 

APPLICATION: THIS CATALYST IS INTENDED TO BE MIXED WITH 
ENCAPSULANTS IN THE PROPORTION OF 1 PART CURING AGENT TO 
10 PARTS ENCAPSULANT (BY WEIGHT) AND CURED AT ROOM TEM- 
PtKATURE IN APPROXIMATELY b HOURS. 
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PROCURE ONLY FROM APPROVED SOURCES AS LISTED IN ND 1002034 FOR THIS 
DRAWING. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND '.015*04, CLASS 3. 

C. PREPARATION FOR DELIVERY: PREPARATION FOR DELIVERY SHALL BE 
IN ACCORDANCE WITH ND 1002215, CLASS 2, CODE 2. 

D. MARKING: UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 

BE MARKED IN ACCORDANCE WITH ND 1002215 WITH THE NASA PART NUMBER 
(DRAWING NUMBER, DASH NUMBER AND REVISION LETTER) MANUFACTURER’S 
NAME AND/OR SYMBOL, LOT CODE, TATE OF MANUFACTURE AND SERIAL 
NUMBER. 


c 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL REQUIREMENTS: DIMENSIONS AND TOLERANCES PER FIGURE 1, 
FIGURE 2, AND TABLE I. 

B. ELECTRICAL REQUIREMENTS: INSULATION RESISTANCE PER MIL-STD-202, 
METHOD 302. 


3. DESIGN: 

A. FRAME MATERIAL: DlALLYLPHTHALATE PER MIL-M-14, TYPE SDG. 

B. FRAME INSULATION RESISTANCE: 10K MEGOHMS AT 100 VDC PER MIL-STD-202, 
METHOD 302, LEAD TO ADJACENT LEAD. 

C. CONTACT LEAD: MOLDED IN WIRE LEADS OF COMMERCIALLY PURE, WELDABLE 
GRADE A NICKEL PER MIL-STD-1276, TYPE N-1. 

D. LEAD WORKMANSHIP: THE LEADS SHALL BE UNIFORM IN QUALITY AND TEMPER, 
CLEAN, SOUND, SMOOTH AND FREE FROM INJURIOUS MATERIAL, SCRAPES, LAPS, 
CRACKS, TWISTS, TOOL MARKS, SCALE, DAMAGED ENDS, WELD SCORED, PITS, 
GALLS, AND OTHER DEFECTS WHICH ARE NOT IN ACCORDANCE WITH THE BEST 
PRACTICES FOR HIGH QUALITY MATERIALS. 

E. LEAD FATIQUE: LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING 
TEST: THE UNIT SHALL BE HELD IN A VERTICAL POSITION WITH A 2 OUNCE 
WEIGHT SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING 
SHALL BE PERFORMED. A CYCLE CONSISTING OF MOVING THE BODY OF THE 
UNIT, 45 DEGREES FROM THE VERTICAL IN ONE DIRECTION, AND BACK 45 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE SHALL BE 
EVIDENCED AFTER THE TEST. 

F. LEAD TENSION: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL 
PULL OF 1 POUND FOP A PERIOD OF 30 SECONDS. NO MECHANICAL DAMAGE 
SHALL BE EVIDENCED AFTER THE TEST. 

G. FRAME WORKMANSHIP: THE FRAME SHALL BE FREE OF MOLD FLASH. 
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TABLE I 


REQUIREMENTS: 

1. GENERAL' 
A. 


INTERPRET DRAWING If! ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL- D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404 CLASS 33X 

C. MARKING: UNITS SHALL BE MARKED PER ND 1002019 WITH THE 
NASA PART ’NUMBER (ORATING NUMBER, REVISION LETTER AND DASH 
NUMBER). DO NOT MARK FACE SURFACE OR LIGHT AREA. 

C. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH 
NO 10C2215 CLASS I. CODE 3. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE 
MARKING OF UNIT AND INTERMEDIATE OACKAGES AND METHODS 
OF MARKING AS SPECIFIED IN ND 1002215. 

E. WHEN SUBJECTED TO THE ENVIRONMENTAL REQUIREMENTS OF ND 1002056, 

UNITS SHALL NOT EXPERIENCE MORE THAN 20% CHANGE OF PHOTOMETRIC 
PARAMETERS, AND SHALL EXHIBIT NO TOXIC GUTGASSING. 

ACCEPTANCE AND INSPECTION: 100% 

A. MARKING AND PREPARATION FOR DELIVERY AS SPECIFIED ABOVE. 

AND IN TABLE I. 

B. DIMENSIONS AND TOLERANCES AS SPECIFIED HEREIN. 

C. LIGHT DISTRIBUTION THROUGH MARKING: 33% MINIMUM LIGHT TRANSMISSION 
WHEN BACKLIGHTED WITH AN EL LAMP PER SCC 1006340 LOCATED DIRECTLY BEHIND 
THE BACK SURFACE OF THE CAP. 

D. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE ACCOMPANIED 
BY THE FOLLOWING DOCUMENTATION. 

(1) A CERTIFICATE OF COMPLIANCE WITH THE MATERIAL 
REQUIREMENTS SPECIFIED HEREIN. 

(2) A CERTIFICATE OF COMPLIANCE WITH MIL-Q-9858. 

DESIGN: 

A. MATERIAL: 

FINISH: 
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RECESS NOT TO BE LES r > THAN 
CHARACTER AREA 


2 PLACES 


B. 


ALUMINUM ALLOY FRAME. FILL CHARACTERS W!TH FILLED 
STYCAST EPOXY. 




(1) BACKGROUND SHALL BE 1012543-011 BLACK COATING PER ND 10022/7. 
COLOR NO. 37038 °ER FED-STD-595. CHARACTERS UQN-ILLUMINATEC. 

TC APPEAR WHITE COLOR NO. 37875 PER FEU-STD-595. 


( 2 ) 


ALUMINUM COMPONENTS TO BE ANODIZED PER MIL-A-8625 TYPE 13 
CYED (THICKNESS OF ANGOIC COATING TC BE .0003 - .0004. 


NOT 


MARKINGS: PER TABLE I SHALL BE GORTON NORMAL WITH 

1. PROPORTICNS PER ND 1002122 TYPE II, CLASS 1 EXCEPT AS NOTED: 

(a) CHARACTER HEIGHT TO BE MEASURED AS OVERALL HEIGHT. 

(b) LINE STROKE WIDTH TO BE .030 FOR .250 HIGH CHARACTERS. 

(c) LINE STROKE WIDTH TO BE .022 FOR .125 HIGH CHARACTERS. 

COLOR: WHEN BACKLIGHTED PER 2.0. COLOR SHALL BE WHITE. WITH COLOR COORDINATES 
X = .330 + .030. Y = .330 t .030. PER CIE CHROMACITY DIAGRAM. 

CONTRAST: WHITE COLOR IN 3B MAY BE REDUCED IN SATURATION PROVIDED A MINIMUM CONTRAST CF 5 UNITS 
BETWEEN BLACK BACKGROUND AND UNLIGHTED CHARACTER WHEN MEASURED IN ACCORDANCE WITH MIL-P-7788. 

FOR CONTRAST MEASUREMENT THE CAP MAY BE BACKED WITH AN EL LAMP PER 
SCD 100F34C SPACED 0.2 INCHES AWAY. 

GLOSS: SHALL NOT EXCEED 5 UNITS ON EXTERIOR SURFACES. AS MEASURED PER 
ASTM METHOD C523. 
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